The findings prescnted in preceding papers indicate the importance of infection with hemolytic streptococcus in initiating rheumatic activity. It is the opinion of the authors that this is not the only factor underlying the development of the rheumatic state. However, a study of other possible contributing factors is handicapped, first, by the lack of a suitable experimental aninaal; second, by the absence of a laboratory test for detecting thepotential rheumatic subject; third, by the uncontrollable variables of the environment in which rheumatic patients ordinarily live. This third difficulty may be partly overcome in an isolated rheumatic colony. If, under these conditions, there occurs an epidemic infection with a single effective agent, it may be possible to study the influence of other factors and their relation to the development of rheumatic activity.
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The epidemic of rheumatic fever at q~t~c Pelham Home presented an opportunity for studying the r e s p o r~ ~ a rheumatic group living -'?~ .
under similar conditions and e x p o s e c~ refection with hemolytic streptococcus of a single type. The authors have paid particular attention to assessing the significance of the following factors in their relation to this outbreak: (a) housing conditions, (b) diet, (c) physical status of the patient, including sexual development, (d) state of rheumatic convalescence, (e) susceptibility to infection, (]) constituents of the throat flora, (g) antistreptolysin titer previous to infection, (h) disease pattern characteristic of the subject, (i) character of streptococcus strain, (3") immune response of the host as judged by the development of antistreptolysin. The purpose of the present paper is to record the responses of this group exposed to an epidemic infection and to assess the factors significant in the different types of clinical reactions.
The Clinical Characteristics of the Rheumatic Outbreak
The clinical manifestations that characterized this outbreak included almost every rheumatic phenomenon which has been seen by the authors. Disease activity was intense in eleven patients. Pain in the lumbar region was the most conspicuous symptom, and pyrexia was marked. Eight of these severe attacks were accompanied by pericarditis, the signs appearing in each instance between the 8th and 14th day of the attack. The development of anemia was striking in all eleven individuals, although with the exception of frequent mild epistaxis there was no evidence of bleeding. In five members of this group the hemoglobin readings fell from 80-90 per cent to 40-50 per cent. Three of these individuals had pleurisy and the signs of transitory pulmonary solidification. In two, there was hyperpyrexia with temperature of 106°F. All eleven had marked cardiac embarrassment. Two individuals during the early part of the disease attack developed edema of the face (see example in Figs. 2a and b) which appeared and disappeared frequently and rapidly, although nothing abnormal was found in the urine except a few erythrocytes. Rheumatic nodules were found in five of this group. The first three individuals to become ill, who had °~ccupied adjoining beds, who, on March 30, had recovered from inflt: ~ accompanied by secondary hemolytic streptococcus infection, and Who had developed rheumatic fever on April 10, awoke on May 13 and found subcutaneous nodules symmetrically distributed on each hand. When they had been examined on May 11, no nodules had been detected. Two other individuals of this group also developed nodules about 40 or 50 days after the onset of rheumatic symptoms.
The milder attacks, occurring in three individuals, were charac-terized by less cardiac embarrassment, absence of signs of pericarditis, moderate fever, severe muscle pains, chorea,transitory cardiac arrhythmias and disappearance of all manifestations within 1 month. Seven rheumatic patients and one child with congenital heart disease escaped all rheumatic symptoms. The responses of the 24 rheumatic subjects in relation to their infections are presented in Table I . The rapidity of the sedimentation of erythrocytes closely paralleled the clinical severity of the attacks (1-3). The hourly readings, for Her course at The Pelham Home was one of slow improvement until the winter of 1934 when her progress became rapid. On Mar. 20 she was in good condition when she contracted influenza which was complicated by pharyngitis. She was then symptom-free until Apr. 7 when she complained of painful joints. Within 2 days this patient developed a severe rheumatic attack. Pain in the lumbar region was especially marked; epistaxis, muscle pains, polyarthritis were severe; the body temperature was elevated to l02 °. The symptoms increased in intensity ; pallor became marked; the signs of cardiac insufficiency followed. The liver became markedly enlarged during the 3rd week; dyspnea and orthopnea increased in severity. On May 13 rheumatic nodules were detected. The hemoglobin fell to 60 per cent. Nausea and vomiting became uncontrollable, and the patient was transferred to the Presbyterian Hospital, where she was found to have marked electrocardiographic changes. Activity of the disease process continued throughout the summer months.
Bacteriological Fimli~tgs.--The throat flora was free of hemolytic streptococcus until Mar. 26 when, at the time of pharyngitis, the epidemic type of this organism (Strain EpEW) appeared in moderate numbers.
Impression.--A rheumatic subject, while convalescent from a recent rheumatic attack, contracted influenza. This infection was complicated by hemolytic streptococcus pharyngitis and was followed by a severe rheumatic recrudescence.
Patient Raimonde, a girl of 7, born in New York City of Italian parents, was admitted to The Pelham Home in November, 1933. At that time she was re-covering from a rheumatic attack with auscultatory signs of involvement of the mitral valve. The disease picture had been vague in the past. She was not known to have rheumatic disease when she was admitted to the Babies Hospital in October, t933, because of abdominal pain. While under observation there she developed frequent, severe epistaxis and pyrexia up to 105 °, tachycardia, secondar~ anemia and a loud systolic apical murmur. Recovery was rapid.
Her course at The Pelham Home was one of steady improvement throughout the winter and spring months. On Mar. 26 she contracted influenza and was prostrated for 3 days. Recovery seemed complete, and she was attending school when, on May 3, she had a severe pharyngitis, which persisted for 4 days. Although she was symptom-free, bed rest was maintained during the following nine days. On May 16 her body temperature rose to 102 °. This was followed by a severe rheumatic attack characterized by pain in the back, nausea, vomiting, muscle pains, joint pains, marked dyspnea and orthopnea. A pericardial friction rub was detected on the 10th day, and she was transferred to New York Post Graduate Hospital. There her condition became worse. Intense pallor developed. 10 days later she was critically ill with hyperpyrexia, temperature 105.6 °. Symptoms and signs of myocardial failure were more marked, and secondary anemia became striking. She remained dangerously ill during the summer months when she was taken home from the hospital during continued rheumatic activity, against the advice of her physician.
Bacteriological Findings.--The throat flora was free of hemolytic streptococcus until May 3 when, at the time of pharyngitis, the epidemic type of this organism (Strain EpER) appeared in moderate numbers.
Impression.--A rheumatic subject who had recently experienced an a t t a c k of carditis contracted influenza without sequelae. Five weeks later she became infected b y hemolytic streptococcus and developed a fulminating and perhaps fatal rheumatic recrudescence.
Patient Fay, an 11 year old girl born in New York City of Irish parents, was admitted to The Pelham Home in March, 1933 . At that time she was recovering from a rheumatic recrudescence and had the signs of mitral stenosis. The disease picture had included many previous attacks of rheumatic fever with a great variety of manifestations. She had polyarthritis at 6 years, severe carditis at 8 years, polyarthritis at 9 years, severe epistaxis, polyarthritis and pericarditis at 10 years of age.
Her course at The Pelham Home was not marked by striking improvement until November, 1933. During the early part of 1934 she was in excellent condition. On Mar. 20 she contracted influenza and on Apr. 22 acute tonsillitis. Recovery was rapid, and she remained symptom-free until May 17. On that day the rheumatic attack began with pyrexia, polyarthritis and muscle pains. Active carditis continued throughout the summer months.
Bacteriological Findings.--The throat flora contained the carrier strain during r~r v~ RESPONSE OF THE R1/'EUMATIC SUBJECT. III January and February, but was free of hemolytic streptococcus during March and most of April. This organism was not recovered at the time of influenza; however, with the onset of tonsillitis, the epidemic type of this organism (Strain EpEF) appeared in predominance, remained prominent for 3 weeks and then disappeared from the throat cultures.
Impression.--A rheumatic subject contracted influenza and escaped a rheumatic recrudescence. Acute tonsillitis 1 m o n t h later was followed after an interval of 14 days b y a severe rheumatic a t t a c k from which she is slowly recovering.
Patient Hallahan, a 14 year old girl born in New York City of Irish parentage, was admitted to The Pelham Home in December, 1929, with the physical signs of mitral stenosis. The disease picture had been characterized by growing pains, mild joint pains and two mild attacks of rheumatism with slight pyrexia, precordial pain, dyspnea and muscle pains.
Her course at The Pelham Home was in general satisfactory. She had a mild rheumatic attack during the winter of 1932. In 1933 and at the beginning of the present study she was in excellent health. On Mar. 24, 1934, she contracted influenza complicated by pharyngitis. On Apr. 7, 12 days later, a fulminating rheumatic attack began with epistaxis and a temperature of 104.6°F. This was followed 10 days later by the onset of auricular fibrillation. Severe pain in the back, mild polyarthritis, muscle pains, nausea and vomiting, cephalalgia, increasing dyspnea and orthopnea, intense pallor and anxiety comprised the clinical picture. Rheumatic nodules appeared on May 13 at a time when the intensity of the disease appeared to be subsiding. Another cycle was accompanied by such severe and prolonged vomiting that it was necessary to transfer the patient tothe Presbyterian Hospital for treatment. There it was found that she had developed a secondary anemia and electrocardiographic changes, auricular fibrillation, marked right preponderance and inversion of T wave in the second lead. Her condition was improving steadily when on May 30, 1 week after admission, she complained of severe abdominal pain, became apprehensive and died suddenly 12 hours later.
Bacteriological Findings.--These findings may be summarized as follows: The throat flora was free of hemolytic streptococcus during 1933 and 1934 until she contracted influenza at the end of March. This infection was complicated by pharyngitis, with hemolytic streptococcus of the epidemic type (Strain EpEH) in preponderance.
Gross Changes
The autopsy, performed by Dr. Dorothy Andersen, is summarized briefly. The gross findings were striking and almost identical with those of a patient previously reported (4). 1 There was a moderate amount of blood-tinged fluid in the body cavities. The heart, and especially the right ventricle, was markedly enlarged. There was roughening of the surface over the auricles and strands of fibrin were found between the auricular appendage and aorta. Fresh rheumatic vegetations were present on all of the heart valves. The striking pathological change was multiple hemorrhages in the fatty tissues. The condition in the abdominal cavity resembled an extensive purpura. The omentum and mesentery were mottled red, studded with hemorrhages, varying in size from petechial to 6 nun. These were especially marked in the mesocolon. (See Fig. 1.) Likewise the surface of the heart was remarkable in its appearance because of the great number of petechial hemorrhages. They were numerous around the vessels, in the fat and confluent in the auriculoventricnlar groove. Several of the tracheobronchial lymph nodes were large, edematous, deep purple in color, surrounded by hemorrhage.
Microscopic Changes
The microscopic studies showed two types of changes, those of specific histological character and those associated with the multiple hemorrhages. Sections from each of the valves showed the characteristic picture of acute rheumatic endocarditis. In a clot from the pericardium there were strands of material resembling fibrin and cells resembling Aschoff cells. The changes in the heart muscle were widespread. Aschoff bodies were numerous and large. In some areas fragmented collagen alone was seen; in others there were just Aschoff cells; in the neighborhood of some of the large Aschoff bodies the muscle fibers were destroyed. There was a typical auriculitis. The walls of many small vessels were thickened. The changes in a branch of the coronary artery were marked. The intima was thick, irregular and contained many large nuclei resembling those of Aschoff cells. At one point a large collection of these cells was oriented at right angles to the surface. There was also thickening of the adventitia of this vessel and destruction of the muscularis.
The widespread distribution of hemorrhages was striking. Many large hemorrhages were present in the epicardial fat. Collections of polymorphonuclear leucocytes were seen. A similar picture was seen in the adventitia of the aorta, where in a few instances the cells surrounded small areas of pale, somewhat eosinophilic homogeneous material. The alveoli of large areas of the lungs were filled with fresh red blood cells. There were hemorrhages into the liver columns, in the kidney pyramids and in the bone marrow. The most widespread of all were in the omentum. Here, also, there were accumulations of polymorpbonuclear leucocytes and sometimes a small necrotic area in the center of the leucocytes.
The tonsillar tag contained exudate and Gram-positlve cocci. (See Fig. 4 .) The bronchial lymph nodes were large, congested, edematous, studded with hemorrhages containing a few polymorphonuclear leucocytes. (See Fig. 5 .) Gram stains of fluid from the center of the glands contained a large number of Gram-positive cocci in chains with many degenerating forms, which did not grow on blood agar under aerobic or anaerobic conditions.
Impression.--A rheumatic subject in excellent health, under close observation for 5 years, contracted influenza which was complicated by pharyngitis with hemolytic streptococcus. After being symptomfree for 10 days the patient developed a fulminating attack. While apparently recovering, she died with severe abdominal pain, which necropsy showed to be due to hemorrhage.
Her course at The Pelham Home was one of steady progress until May 15, when she contracted severe pharyngitis. On June 8 a rheumatic attack began with fever, generalized urticaria and muscle pains. She was transferred to the Babies Hospital 2 days later in good condition with only mild pyrexia. The intensity of the disease increased each day. Pallor became marked; then drowsiness; on the 10th day a pericardial friction rub was detected; suddenly extreme pulmonary embarrassment appeared overwhelming. She was placed in an oxygen tent with moderate temporary relief of the extreme cyanosis. Death occurred on June 22, at the end of the 2nd week of the attack.
Laboratory Findings.--Hemolytic streptococcus in small numbers had been present in the throat flora during the fall and early winter months (Strain NEP) but absent during April and May until the epidemic type (Strain EpEP) appeared in large numbers at the onset of pharyngitis. The hemoglobin fell 10 per cent and the red blood count 1 million during the first 5 days in the hospital.
Gross Changes
The autopsy, performed by Dr. Beryl Paige, is summarized briefly. The gross findings were characteristic of a number of patients dying at the end of the first cycle of a rheumatic attack. The heart was large, and its outer surface was roughened by extensive fibrinous exudate and delicate fibrous adhesions. The mitral valve was thickened and showed rows of fresh verrucae along the leaflets. The chordae tendineae were thickened, shortened and pearly gray. There were tiny hemorrhages in the mesentery, along its attachment to the terminal portion of the ileum, about the rectum and in the retroperitoneal tissue. The lungs were heavy. There was a fine deposition of fibrin on the pleuraI surface. All lobes were deep beefy red, firm, moist and on section slightly granular, containing sharply demarcated pale pink areas.
Microscopic Changes
The microscopic studies showed specific lesions in the mitral valve, left auricle, left ventricle and pericardium. There was a central necrosis about the efferent veins of the liver lobules and accumulations of polymorphonudear leucocytes. (Fig. 3.) No histological signs of passive congestion were found in other organs. The histologlcal changes in the lungs were extensive and striking. (Fig. 6.) On the pleural surface there was a layer of fibrin. The alveoli were filled with coagulated fluid. Some were lined with a wide, eosinophilic hyaline membrane and many contained polymorphonudear leucocytes. In many of the lumina of the capillaries in the alveolar walls were heavy masses of hyaline material which gave the staining reaction of fibrin. In these regions many of the nuclei in the alveolar walls were pyknotic, fragmented or distorted into bizarre forms. The interlobar septa were edematous, and scattered leucocytes were present in the interstices of the areolar tissue. The lymphatics were dilated. The sinuses of the bronchial lymph gland were dilated, filled with polymorphonudcar leucocytes, red blood cells and large mononudear cells showing erythrophagocytosis.
Impression.--This child was a rheumatic subject who had recently experienced her first attack. She was in good condition, escaped influenza at The Pelham Home but later contracted a throat infection with the highly effective strain of hemolytic streptococcus associated with this epidemic. The rheumatic recrudescence appeared late, nearly 4 weeks after infection and 13 days after the rise in antistreptolysin titer. It was characterized by those manifestations which are associated with intense activity of the rheumatic process and ended fatally with pulmonary solidification.
These two individuals died during activity of the rheumatic process. Neither had signs of chronic passive congestion nor symptoms of cardiac insufficiency. Death occurred in the first patient dt~ring the third cycle, and the anatomical findings indicated that the sudden fatality was associated with hemorrhage. Bleeding occurred mostly in fat and except for the lung did not involve parenchymal tissues. In the second patient, death resulted from the hemorrhagic consolidation of almost the entire lung tissue. Neither arterioles nor capillaries showed inflammation or other changes. Lesions with specific histological character were present in great numbers through the hearts of both individuals. The anatomical findings indicated the intensity of the disease process and suggested the type of tissue changes which were presumably taking place in the organs of the nine other patients with severe recrudescences.
I~M~ RESPONSE OF THE RHEUMATIC SUBJECT. III
The above clinical histories are typical of the eleven individuals who developed severe rheumatic attacks during the epidemic at The Pelham Home. The patients responded to infection with striking uniformity. All had severe carditis; eight developed signs of pericarditis between the 10th and 14th day of the attack; in three children subcutaneous nodules appeared symmetrically distributed over both hands on the 48th day after infection. Some of the conditions underlying the development of these rheumatic attacks were common to the group; others differed from one individual to another.
(a) Housing.--All of these patients had resided at The Pelham Home, Pelham Manor, New York, for at least 6 months previous to the epidemic infection. They had been given the best living conditions possible in the suburban environment of New York. Their home was clean, dry, well lighted and well ventilated. An even indoor temperature, proper clothing, freedom from exposure to inclement weather and adequate rest were maintained throughout the period of observation. All of the children had attended school in one room of the building where the transmission of respiratory infection may have been facilitated. They were all subject to the spring climate of the North Temperate Zone. (i) Type of Infectious Agent.--All of these patients appeared to be infected with a single type of hemolytic streptococcus (this was not proven in the case of Gamel) which was a strong toxin producer and highly pathogenic for mice. In seven of the group the streptococcus infections complicated influenza. In Raimonde and Fay the streptococcus infections occurred independently of influenza. Goch and Patterson escaped influenza entirely. In all eleven patients the organism was highly effective and strikingly different from the noneffective strain which had been prevalent in the throat flora during the winter months. 
Summarized Clinical Histories of Patients with Mild Rheumatic Attacks Following Hemolytic Streptococcus
Infection.--Three children became infected with the epidemic type of hemolytic streptococcus and developed rheumatic symptoms which, although definite, were mild. Patient Grabeck, with mitral stenosis and a history of vague rheumatic symptoms, escaped influenza but had a mild pharyngitis with hemolytic streptococcus of the epidemic type during the 2nd week in April. This was followed after 10 days by a rise in the blood sedimentation rate to 75 ram., and evidence of rheumatic activity. All symptoms and signs disappeared in 2 weeks; but the sedimentation rate remained elevated for 6 weeks. Patient Gross, a rheumatic subject who had previously had chorea and carditis with transitory auricular fibrillation, escaped all symptoms of respiratory infection. However, the epidemic type of hemolytic streptococcus appeared in the throat flora during the 1st week of May. This was followed 2 weeks later by chorea, a moderate rise in the blood sedimentation rate and paroxysmal auricular fibrillation, with symptoms of cardiac insufficiency. Patient Tortes, a rheumatic subject who in the past had experienced mild polyarthritis and vague cardiac symptoms, contracted influenza on Mar. 23. Hemolytic streptococcus appeared in the throat flora a few days later. On Apr. 9 she developed mild rheumatic activity, with symptoms persisting for 3 weeks. The blood sedimentation rate rose only moderately during the period of symptoms. The antistreptolysin titer curves of these three patients are presented in Text- fig.  5 , page 152, Paper II.
Unlike the first eleven patients, these three children had only mild recrudescences. There was no detectible difference between the two groups in respect to housing, diet, physical status, state of convalescence, susceptibility to infection, character of the throat flora prior to infection or type of infectious agent. These three children were infected with the epidemic type of hemolytic streptococcus, which in one instance complicated influenza. There were two detectible differences, the character of their previous rheumatic attacks, and the intensity of the immune response. In the past none of these three children had had frank attacks but had either experienced mild rheumatic symptoms or had developed the early signs of heart disease insidiously. Although they were infected at the same time with the same type of agent as the preceding group, they developed only a moderate elevation of antistreptolysin level.
Clinical Histories of Patients Escaping Rheumatic Attacks at The Pelham
Home.--Four children experienced clinical infection with hemolytic streptococcus of this epidemic type, yet failed to develop rheumatic manifestations. Like the preceding group none had experienced severe rheumatic attacks in the past. One patient had only congenital heart disease; one was an atypical rheumatic subject; two had had many mild rheumatic manifestations but little cardiac damage.
Non-Rheumatic Subject Who Had No Rheumatic Symptoms Following Hemolytic Streptococcus Infection.--Patient
Sucich was a child with congenital heart disease who had at no time manifested any rheumatic symptoms. She escaped influenza at The Pelham Home; however, on May 5 she contracted pharyngitis with the epidemic type of hemolytic streptococcus (Strain EpS). This infection was accompanied by a rise in the blood sedimentation rate to 40 rnm. Recovery was rapid, and she developed no evidence of rheumatic disease, although the antistreptolysin titer rose at the time that the rheumatic recrudescence ordinarily occurs.
An Unusual Rheumatic Subject with an Atypical Response to Infection with Hemolytic Streptococcus.--Patient
McMahon had experienced many attacks of mild polyarthritis without ever developing carditis. She carried hemolytic streptococcus in the throat flora during the winter and spring months. On April 11 she contracted influenza, followed by severe bronchitis. The epidemic type of hemolytic streptococcus appeared in the throat cultures at that time along with the carrier strain. On April 21 she developed severe polyarthritis. For a week the temperature exceeded 104 ° almost every day. Exquisite tenderness of the joints and muscles and marked pyrexia were not affected by large doses of sodium salicylate. The sedimentation rate during this acute illness remained low. However, all symptoms disappeared in 2 weeks and the heart appeared perfectly normal at the end of this time. She experienced no cardiac symptoms on resuming unrestricted physical activity. It has been difficult to determine whether this child is really a rheumatic subject. Her clinical response has always been unusual, resembling that of an elderly person. Her case is classed as mild rheumatism in Table I , page 161.
Rheumatic Subjects Who Escaped Recrudescences Following Hemolytic Streptococcus Infection.--Patient
Acconero, a child with mitral stenosis, was known to be a rheumatic subject. She had harbored a carrier strain of hemolytic streptococcus in her throat during the entire winter. On April 13 she contracted a respiratory infection, and the epidemic type of hemolytic streptococcus appeared in her throat flora. This was followed by a rise in the blood sedimentation rate to 65 ram. 2 weeks later the sedimentation rate returned to a normal level. This child, who in the past had had frequent mild rheumatic symptoms, did not manifest definite evidence of rheumatic activity. Patient Stravelli, a child with mitral stenosis, was also known to be a rheumatic subject. Likewise, she had carried hemolytic streptococcus in the throat flora during the late winter and spring months. She experienced a respiratory infection on April 8. Following this the throat flora contained both strains of hemolytic streptococcus, the epidemic strain and the one that had been carried. During the 1st week in May the blood sedimentation rate rose to 66 man., returning to a normal level 2 weeks later. Like the first child, this patient did not manifest definite evidence of activation of the rheumatic process.
The first two patients of this group were probably constitutionally different from rheumatic subjects. The last two patients in the past had behaved clinically like the three individuals who developed mild recrudescences. Although infected with hemolytic streptococcus of the epidemic type, these two rheumatic subjects showed little or no change in antistreptolysin titer and escaped recrudescences. 
Patients Who Escaped Both Influenza and Also Secondary Infection with Hemolytic Streptococcus.--Three children contracted no infection
whatever during the epidemic. Two had been at The Pelham Home for 2 years and were known to be highly susceptible rheumatic subjects. During the period of subsiding rheumatism in 1932, their titers had been 500 units (Kienzle) and 333 units (Curnan). Kienzle experienced a mild recrudescence about 1 month before the epidemic; Curnan had been entirely symptom-free for more than 1 year. Neither developed any evidence of rheumatic activity during the epidemic of 1934, and there was no significant increase of antibody. The third patient, Hudson, was admitted to The Pelham Home 3 months before the epidemic with subsiding rheumatism. She escaped influenza and did not develop symptoms or signs of pharyngitis although the epidemic strain of hemolytic streptococcus appeared in her throat flora. The blood sedimentation rate fell to normal and the antistreptolysin titer remained constantly at a high level.
Patients Who Contracted Influenza Yet Escaped Secondary Infection with Hemolytic Streptococcus.uFour children contracted influenza
during the first part of April, but appeared to escape streptococcus infection. Libera had been clinically quiescent for one year, and had maintained an antistreptolysin titer of 143 units. Kiernan had had chorea during the preceding summer. Carroll had been admitted to The Pelham Home in 1931 with acute rheumatism and had experienced smouldering activity in 1932 with a titer of 1,000 units which fell to 250 units during 1933. She was in good health at the beginning of spring in 1934 with a titer of 125. G. Allen was admitted to The Pelham Home in the summer of 1933 with active rheumatism, running a constant titer of 500 units. She regained good health during the fall and the titer fell to 143. None of these individuals developed any clinical evidence of rheumatic activity following the epidemic in the spring of 1934.
These seven patients were rheumatic subjects and in the past had been susceptible to infection. None of them contracted hemolytic streptococcus infection during The Pelham Home epidemic although four had influenza. None developed a high antistreptolysin titer and none had rheumatic recrudescences. These seven individuals differed from the first group who contracted infections in only two recognizable respects. All who escaped infection carried a noneffective strain of hemolytic streptococcus in the throat flora and with This epidemic made it possible to observe the clinical reactions and anatomical changes in an isolated group of rheumatic subjects who were infected with hemolytic streptococcus of a single type. The relative significance of infection, of environmental factors and of the state of the subject, ordinarily difficult to assess, can be estimated in this group.
It was definite that an adequate diet, a good state of nutrition, an even indoor temperature, proper clothing, freedom from exposure and sufficient rest did not prevent severe rheumatic disease. Two of the intense attacks occurred in children who had been at The Pelham Home for a long time and had regained excellent health. Likewise, prolonged freedom from rheumatic activity seemed of no protective value, as severe attacks occurred both in children who had recently recovered and in those who had been quiescent for more than a year. In this particular group, age and the state of sexual development were entirely indifferent. Two of the severe attacks, including one fatality, occurred in children who had passed puberty. Furthermore, no evidence was found for the existence of a refractory state during quiescence of the rheumatic process. All but two of the rheumatic subjects infected with the epidemic type of hemolytic streptococcus developed acute rheumatism irrespective of their degree of convalescence. Those individuals who escaped infection with the epidemic strain were, with one exception, carriers of hemolytic streptococcus and had at that time a moderately elevated antistreptolysin titer. It is not known whether this is significant, and if so, whether it is pertinent to those five patients admitted to The Pelham Home during the epidemic who had high antistreptolysin titers (Text- fig. 1 , page 149, Paper II), hemolytic streptococcus in the throat flora and signs of active rheumatism. The purpose of this study was to determine the conditions responsible for this outbreak of acute rheumatism in fourteen children, and to explain the failure of nine other susceptible subjects to develop recrudescences. The occurrence of the outbreak seemed to be asso-ciated with a highly effective agent, infecting susceptible subjects and initiating an intense immune response. The failure of seven individuals to contract infection with hemolytic streptococcus explains their escaping recrudescences. It is difficult, however, to understand the two susceptible patients who appeared to be infected but remained symptom-free. The only distinguishing feature of these two infections was that the antistreptolysin titer did not rise. The development of a rheumatic recrudescence appears to depend not only upon the character of the infectious agent, but also upon the ~mmune response of the host.
SUM'M'ARY
This study of an isolated colony showed that of seven children who escaped the epidemic streptococcus infection none developed rheumatic symptoms; and that of seventeen children who contracted the epidemic streptococcus infection, fourteen developed acute rheumatism and three showed no recognizable rheumatic manifestations.
The seven children who failed to contract infection with Streptococcus hemolyticus showed clearly that susceptible individuals may live in close association with an epidemic of acute rheumatism, develop no rise in antistreptolysin titer and maintain excellent health.
The patient with congenital heart disease demonstrated that a non-rheumatic subject may be infected with a highly effective strain of hemolytic streptococcus, and develop a typical antibody response, yet escape all rheumatic manifestations.
The two patients who, although infected with the epidemic strain, failed to show any antibody response, also failed to develop rheumatic recrudescences.
Environmental, dietary, age and the other factors investigated did not appear to be significant in this outbreak of acute rheumatism.
Three factors appeared to determine the development of the fourteen recrudescences: (1) infection with a highly effective agent; (2) the disease pattern, peculiar to each rheumatic subject; (3) the intensity of the immune response of the patient as indicated by the rise in antistreptolysin titer.
To the three nurses, Mary Kelly, Lucille Miller, and Ruth Colby, the care of the patients was entrusted. Dr. Lucille Moore and Miss 
